Abstract: In contrast to cold and eurythermal waters, benthic communities of warm brooks in temperate regions have been inadequately studied. In order to investigate the effects of water thermal regime on the benthic communities of warm waters and their relationships with those of cold and eurythermic ones, the macrozoobenthos was studied at eight sites in the Toplica River, and at four sites in its tributary, the Termalni brook. Investigations were carried out seasonally from April 2000 to January 2001. Warm waters of the Termalni brook were characterized by specific macrozoobenthos assemblages that exhibited significant differences to the populations of eurythermal and cold waters of the Toplica River. The dominant taxa in the macrozoobenthos community of warm waters were mainly Gastropoda species. Moreover, benthic communities of warm waters were characterized by lower diversity and greater biomass in comparison with those of cold and eurythermal waters. The gradient of average annual temperatures represented the main ecological factor influencing changes of diversity and biomass along the course of the investigated Termalni brook. Inflow of warm waters at site T6 lead to a decrease in macrozoobenthos abundance and changes in qualitative and quantitative composition of the benthocoenosis of a highland stream, but did not significantly alter diversity.
Introduction
Water temperature represents a key factor in the ecology of aquatic macroinvertebrates (Ross, 1967; Hynes, 1970a, b; Macan, 1974; Mitchell, 1974) . Macrozoobenthos respond to the temperature regime, i.e., absolute temperatures, daily and seasonal temperature variations, and the rate of temperature changes (Ward & Stanford, 1982) . The influence of seasonal variation of water temperature on macrozoobenthos diversity has been most thoroughly investigated in eurythermal streams (Vinson & Hawkins, 1998) . It has been established that an increase in temperature variations, mainly down a gradient of elevations above sea level, results in an increase of diversity (Ward & Dufford, 1979; Stanford & Ward, 1983; Lillehammer, 1985; Ward, 1986) , although there are contrary findings (Resh, 1983) .
In the past decade, investigators have devoted considerable attention to the influence of relatively constant low water temperatures on the macrozoobenthos in glacial and alpine brooks (Flory & Milner, 2000; Gislason et al., 2001; Castella et al., 2001; Burgherr & Ward, 2001) . These investigations were motivated by global climatic changes, which have brought about the rapid retreat of most European glaciers and caused great changes in these aquatic ecosystems Malard et al. (2003) . The results indicated that water temperature in glacial and alpine brooks was the main ecological factor influencing structure of the benthic communities. Those benthic communities were characteristic of the dominance of insect groups, mainly Chironomidae .
In contrast, the influence of temperature regime on composition of benthic communities of warm brooks in temperate regions with narrow seasonal temperature fluctuations (water temperatures that do not drop below 15 • C throughout the year) has been inadequately studied Usseglio-Polatera et al. (2000) . The same statement can be made for the relationship between warm waters benthic communities and eurythermal and cold waters. To be specific, among organisms that build the biocoenoses of eurythermal and cold waters, researchers have recently focused primarily on the bacterial population of brooks with high water temperature in which macrozoobenthos organisms cannot live (Gillian et al., 2001; Takacs et al., 2001) . The macroinvertebrate communities of warm waters have been indirectly studied through testing of the influence of thermal pollution in streams receiving warm waters (Nedeau et al., 2003) . However, an increase in winter temperatures and the consequent reduction of annual water temperature variation are not the only and often not even the main ecological factor through which waste waters act on the composition of macrozoobenthos communities, since these waters frequently carry serious organic or inorganic pollution.
Investigations of the macroinvertebrate communities of warm waters are of great significance. These aquatic ecosystems have been under strong anthropogenic influence for a long time. The number of habitats that humans have not degraded in large measure by destroying the bottom fauna, is constantly shrinking. Study of changes in composition of the benthic communities of aquatic ecosystems receiving waters of Termalni brook could indicate the effects and mechanisms of action of thermal pollution free of the influence of other kinds of pollution.
The main purposes of the present work were (i) to establish the effect of temperature changes on qualitative and quantitative characteristics of the benthocoenosis along a Termalni brook, (ii) to compare the benthocoenosis of the brook's thermal waters with those of cold (source) and eurythermal waters of the highland stream into which it empties and (iii) to define the effect of its inflow on the macrozoobenthos population in eurythermal waters of the highland stream.
Material and methods
Hydrological investigations of a highland stream (the Toplica River, Serbia and Montenegro, third other tributary of the Danube River) and Termalni brook in the spa of Banja Vrujci were carried out seasonally from April 2000 to January 2001. The investigations were performed at eight sites (T1-T8) over a distance of 30 km along the Toplica River and at four sites (Tb1-Tb4) over a distance of 2 km along its tributary, the Termalni brook (Fig. 1) . Samples of macrozoobenthos were collected quantitatively with a Surber net sampler on an area of 300 cm 2 and 250 µm mesh, and qualitatively by examining the bottoms of the two streams.
The main source branch of the Toplica River, the Berkovački brook (Fig. 1.) , rises at an elevation of 540 m a.s.l. on the Berkovačka Glava hill. The Toplica River is formed by merging of the Berkovački and Popadić brooks at the village of Popadić. Sites T1-T3 were situated on the Berkovački brook, however, because of simplicity they were named in the same way as sites situated on the Toplica River. The most important right-hand tributaries of the Toplica are the Dubrovac and Nanomirnica rivers. The investigated Termalni brook rises at an elevation of 180 m a.s.l. in the spa of Banja Vrujci.
The hydrological system of a typical highland stream (the Toplica River) and one of its tributaries (Termalni brook) was selected because their courses are close together and parallel to each other and thus, the differential effect of abiotic factors apart from temperature on the macrozoobenthos population in these two water courses is minimized. Indeed, data in Table 1 and Table 2 show that, with respect to hydrological parameters (i.e. water depth and water velocity), the greatest similarity characterizes sites Tb1 and T1, Tb2 and T2, Tb3 and T5, and Tb4 and T3. Bottom substrate is relatively uniform, composed of small rocks, at all sites of both watercourses except at sites T7 and T8 where small rocks are combined with mud. In order to describe the Tables 1 and 2 . The influence of stress induced by antropogenic factors on the benthic communities, has not been regarded as significant, since there are only three small villages (less than a 1000 inhabitants) with no industrial facilities, along the course of the Toplica River (Fig. 1. ). This conclusion is confirmed by the results of the saprobity index (PANTLE & BUCK, 1955) , with average values placed in the narrow interval, from 1.62 to 1.94 for the Toplica River (ŽIVIĆ et Aquatic invertebrates were identified at the Institute of Zoology, Faculty of Biology, using pertinent literature (WE-SENBERG, 1943; HYNES, 1977; MACAN, 1979; ROZKOŠNÝ, 1980; GLÖER et al., 1985; EDINGTON & HILDREW, 1981; WARINGER & GRAF, 1997) .
Alpha-Diversity comprises two components, species richness and species evenness. In order to measure diversity of benthocoenoses three diversity indices were used: Shannon-Wiener index, Simpson's index, and rarefaction index. These measures vary in how they are influenced by the species abundance distribution.
The Shannon-Wiener index (SHANNON & WIENER, 1949) is the most commonly used diversity index. It is influenced by both species richness and by species equitability. It is most sensitive to the abundance of rare species. However, indices that combine the influence of both diversity components can sometimes reduce the amount of useful information (DEATH & WINTERBOURN, 1995) . For this reason, and in order to assess the influence of temperature regime on the different components of diversity, two other indices were used in the study, each of which measures a different component of diversity.
Rarefaction index is a measure of species richness. It takes into account a passive increase in the number of species caused by an increase in the total number of individuals collected (HURLBERT, 1971) and makes possible comparison of species richness between samples characterized by different abundance regardless of their effects. The Simpson's index (SIMPSON, 1949 ) is a measure of dominance strongly weighted towards the most abundant species. The values of Shannon Wiener and rarefaction indexes are directly proportional, while the Simpson's index value is inversely proportional to the diversity value.
Diversity indices were calculated with the aid of the BioDiversity Professional program (MCALEECE, 1997). The Mann-Whitney U-test with a P < 0.05 level of significance was used for comparison of samples. In regression analysis, average annual values of water temperature were the independent variable, while average annual values of selected parameters were the dependent variable. The Mann-Whitney U-test and regression analysis were performed with the aid of the Sigma Stat program (Version 2).
Results

Water temperature
With respect to the average annual temperature and its variation expressed as the standard error, the investigated sites in the Termalni brook may be divided into two groups ( With regard to seasonal variation of water temperature, the Toplica River all the way to the mouth of the Termalni brook exhibits characteristics of a typical highland stream of the temperate zone (Fig. 2) . Sites T 1 and T 2 constitute the source region, which is characterized by low average annual temperatures (11.0 Comparison of the two watercourses with respect to average annual water temperatures showed that the first three sites on the Termalni brook exhibit significantly higher water temperature in comparison with all sites of the Toplica River, except T 5 and T 6 . However, site Tb 4 is characterized by a statistically significant difference in water temperature only in relation to the first three sites on the highland stream (P < 0.001, P = 0.001 and P = 0.007, respectively).
Influence of water temperature on macrozoobenthos diversity
The results of linear regression indicated that a statistically significant linear dependence exists between water temperature and all three diversity indices (Tab. 3, Fig. 3 ). The Simpson index exhibits positive linear dependence on average annual water temperature, while the Shannon-Wiener index and rarefaction index exhibit negative linear dependence on that value. This means that with an increase in average annual water temperature, the macrozoobenthos community is increasingly dominated by a single taxon, while species richness declines, i.e., diversity declines in both of its components. The rarefaction index exhibits the strongest linear dependence on temperature, the Simpson index the weakest. No statistically significant relationship was discerned between these indices and the other two components of the temperature regime, namely annual variation of temperature and extreme temperatures.
Comparison of sites on the Termalni brook with respect to values of the three indices (Fig. 4) showed that site Tb 4 is characterized by significantly higher values of the Shannon-Wiener index and rarefaction index, but lower values of the Simpson index, in relation to the other three sites. There is no significant difference between the values of the three diversity indices at sites Tb 2 and Tb 3 . In relation to sites Tb 2 and Tb 3 , site Tb 1 on the Termalni brook exhibits significantly higher values of the ShannonWiener index (P = 0.09 and P = 0.018, respectively) and significantly lower values of the Simpson index (P = 0.05 and P = 0.06, respectively), whereas no significant differences exist with respect to the If we compare values of these indices at sites on the Termalni brook and ones on the highland stream ( Figs 4A-C) , we see that sites Tb 2 and Tb 3 in relation to those on the other watercourse exhibit significantly higher values of the Simpson index (except in the case of site T 5 , P = 0.12 and P = 0.096, respectively) and significantly lower values of the Shannon-Wiener index, and rarefaction index (except in the cases of sites T 6 and T 7 ). In relation to sites on the highland stream, site Tb 1 exhibits significantly higher values of the Simpson index (except in the cases of sites T 5 , P = 0.94 and T 6 , P = 0.057) and significantly lower values of the Shannon-Wiener index (except in the cases of sites T 5 , P = 0.52 and T 6 , P = 0.072), and rarefaction index (except in the cases of sites T 5 to T 8 ). Site Tb 4 is characterized by significantly lower values of the ShannonWiener index and rarefaction index in relation to sites T 3 (P = 0.029 and P = 0.007, respectively) and T 4 , (P = 0.006 and P = 0.045, respectively) and significantly lower values of the Simpson index in relation to site T 7 (P = 0.029). Site Tb 4 exhibits significantly higher values of the Shannon-Wiener index only in relation to site T 5 (P = 0.012).
Abundance
In contrast to diversity indices, average abundance of macrozoobenthos individuals from one site to the next does not exhibit significant dependence on temperature (Tab. 3, Fig. 3D ). By the same token, no significant differences are discernible between sites on the Termalni brook and ones on the highland stream with respect to zoobenthos abundance (Fig. 4D) . The only regularity that can be singled out is that site T 6 is characterized by lower bottom fauna abundance in relation to all other sites.
Investigation of the bottom fauna of the Termalni brook revealed the presence of 27 taxa (identified to the level of species or genus) belonging to nine groups of invertebrates (Appendix 1). The most varied groups were the insect order Trichoptera (eight taxa), while the most uniform (with one determined taxon each) were Turbellaria and Decapoda. In terms of relative abundance the most dominant were Gammarus fossarum and Planorbarius corneus (Appendix 1).
When abundance is expressed as the relative percentages of higher taxonomic categories, temperature influence is very evident (Fig. 5) . To be specific, sites Tb 1 and Tb 2 on the Termalni brook (Fig. 5A) are characterized by dominance of Gammaridae (58.3 and 63.3%) and Gastropoda (33.5 and 30.5%), with significant participation of Turbellaria (4.5 and 4.7%). However, there is a difference between these sites regarding seasonal changes in abundance of the dominant groups (Fig. 5B) . At site Tb 1 , the representation of Gammaridae is the same as that of Gastropoda in all seasons. At site Tb 2 , Gammaridae were completely absent in July and October, whereas they appeared in significantly greater numbers than Gastropoda in April and January. At site Tb 3 , Gammaridae disappear almost entirely (0.4%), so that Gastropoda assume complete dominance (82.2%), with significant numbers of Turbellaria (11.8%) and Odonata (3.9%). A common characteristic of the first three sites on the Termalni brook is the absolute dominance of non-insect groups, whose share comprises 97.2% at site Tb 1 , 99.4% at site Tb 2 , and 93% at site Tb 3 . In addition to this, each of these dominant groups have a single species that is prevalent in terms of abundance. Thus, in the case of Gammaridae, the species in question is Gammarus fossarum, with a relative percentage of 96% at site Tb 1 and 98% at site Tb 2 , while in the case of Gastropoda, only Amphimelania holandri occurs at site Tb 1 and only Planorbarius corneus at sites Tb 2 and Tb 3 .
Major changes occur in the quantitative composition of macrozoobenthos at site Tb 4 , where Diptera larvae are dominant in terms of abundance with 42.6%, Trichoptera are represented with 23.7%, Gastropoda with 17.6%, Gammaridae with 8.5%, and Odonata with 7.3%. While larvae of other insect groups contributed 0.6 to 7% in total abundance at the three previous sites on the Termalni brook, they represented 71.7% at the fourth site. All four sites are characterized by the complete absence of Ephemeroptera.
Investigation of the bottom fauna of the Toplica River revealed the presence of 85 taxa (identified to the level of species or genus) belonging to 19 groups of invertebrates (Appendix 1). The most varied groups were the insect orders Trichoptera (20 taxa), Ephemeroptera (15), and Diptera (13), while the most uniform (with one determined taxon each) were Isopoda, Decapoda, Collembola, Heteroptera, Megaloptera, and Planipennia. The most dominant species in the Toplica River were Gammarus balcanicus and Amphimelania holandri (Appendix 1).
With respect to the relative abundance of macroinvertebrates, sites on the highland stream can be divided into three groups (Fig. 5C) .
The first group is made up of the first five sites. They are characterized by dominance of Gammaridae with 29.5%, Ephemeroptera with 22.3%, and Diptera with 22.7%, and significant representation of Trichoptera with 8.3%, Turbellaria with 6.9%, and Coleoptera with 6.0%.
The second group consists of the sixth site. It is located 20 m downstream from the mouth of the Termalni brook and only 2 km downstream from the fifth site. Significant changes occur in the quantitative composition of zoobenthos at this site: specimens of Gastropoda (which in the first group accounted for only 1.7%) are dominant with 31.3% representation. Also significantly represented are Turbellaria with 21.8%, Diptera with 20.4%, Trichoptera with 7.8%, and Oligochaeta with 6.2%. Thus, with 59.3% of total abundance, non-insect groups of macrozoobenthos assume the dominant role. This trend is continued and intensified in the third group, which is made up of sites T 7 and T 8 , where Gastropoda are absolutely dominant in terms of abundance, with as much as 74.5% of total abundance. However, in contrast to the first three sites on the Termalni brook (at each of which Gastropoda are present with only one species), at sites T 7 and T 8 they are represented by six species, the most abundant of them being Amphimelania holandri with 62.0% and Theodoxus danubialis with 27.0% of total abundance of Gastropoda. With 11.1% of total abundance, Diptera larvae are the only other group with abundance of any significance at sites T 7 and T 8 .
Biomass
In contrast to total abundance, the average value of biomass at sites on the Termalni brook exhibits positive linear dependence on average annual temperatures (Tab. 3, Fig. 3E ), i.e., biomass increases with temperature increase. Among sites on the Termalni brook, the first three sites (Tb 1 , Tb 2 , and Tb 3 ) have significantly greater biomass than at site Tb 4 (P = 0.046, P = 0.031 and P = 0.014, respectively; Fig. 4E ). Sites Tb 1 , Tb 2 , and Tb 3 are also characterized by significantly greater biomass in relation to all sites on the highland stream except sites T 7 and T 8 (Fig. 4E) , while site Tb 4 exhibits no significant difference of biomass from any site on the Toplica River.
Discussion
In keeping with the classification of waters according to temperature proposed by Usseglio-Polatera et al. (2000), water at sites on the Termalni brook and site T 6 on the highland stream belongs to the warmwater class (with temperatures that do not drop below 15
• C), that at sites T 1 and T 2 belongs to the cold-water class (with temperatures not exceeding 15
• C), while the remaining sites on the highland stream are with water of the eurythermal class.
Our results indicate that in the case of a Termalni brook a statistically significant linear dependence exists between diversity and average annual temperature. However, no such relationship is discernible between diversity and annual variation of water temperature, i.e., extreme temperatures, although such a link could be expected on the basis of published data Vinson & Hawkins (1998) . The reason for this is the following; sites Tb 2 and Tb 3 in the Termalni brook have lower diversity than at site Tb 1 in spite of greater annual variation and lower winter water temperatures. They are also characterized by higher average annual temperature than at site Tb 1 owing to higher summer and spring temperatures. The higher average temperatures at sites Tb 2 and Tb 3 in relation to Tb 1 are a consequence of direct exposure of the water surface to solar radiation due to the absence of vegetation on the banks (Ward, 1985) .
Decrease of diversity is a consequence of significant increase in dominance (measured by Simpson index) of specimens of Gatropoda and Gammaridae at sites Tb 2 and Tb 3 (Fig. 5B) , since no significant difference exists between these three sites with respect to species richness. Species dominance is precisely the diversity parameter most strongly influenced by changes of average annual temperature. This is reflected not only in the presence of a significant difference between sites Tb 1 , and Tb 2 and Tb 3 , but also in the fact that differences between these three sites and site Tb 4 with respect to Simpson index are characterized by greater statistical significance (P < 0.001) than in the case of differences in the values of the other two indices. In relation to site Tb 4 , the other three sites exhibit diversity that is significantly lower in both of its components (species richness and species equitability), which is a consequence of both decrease in average annual temperature and increase in temperature variation.
This conclusion is corroborated by comparison of diversity at sites on the Termalni brook and ones on the highland stream which show the greatest similarity regarding all measured ecological factors except for water temperature (i.e. Tb 1 and T 1 , Tb 2 and T 2 and T 3 and Tb 4 ). Thus, the sites with cold water (T 1 , T 2 and T 3 ) are characterized by greater diversity than those with warm water (Tb 1 , Tb 2 and Tb 3 ) with a corresponding degree of water temperature variation. At the same time, the greatest diversity in cold waters is exhibited by larvae of insect groups, which together with specimens of Gammaridae, are also dominant in terms of abundance. This can be attributed to the fact that most macrozoobenthos insect groups (with the exception of Odonata) originated from cold lotic waters, and even though some of them adapted to warm lentic waters in the course of evolution, the majority remained better adapted to cold rather than warm aquatic habitats (Ward & Stanford, 1982; Pritchard et al., 1996) .
Of all the insect groups at the first three sites on the Termalni brook, only Odonata at site Tb 3 appear in any significant numbers, which was to be expected, since the optimal temperature for growth and activity of this group is above 20
• C (Pritchard et al., 1996) . An important characteristic of the Termalni brook's benthocoenosis is the complete absence of Ephemeroptera larvae, even at site Tb 4 , where insect groups dominate. This seems unusual in view of the fact that Ephemeroptera (together with Odonata), owing to their presumed tropical origin Pritchard et al. (1996) , are characterized by the greatest number of thermophilous species Usseglio-Polatera et al. (2000) .
Apart from diversity, a significant link was also established between average water temperature and biomass, but while diversity increases with temperature decline, biomass decreases. The first three sites on the Termalni brook are characterized by very high values of biomass that are significantly higher than both the corresponding values at site Tb 4 and those at all sites on the Toplica River except sites T 7 and T 8 . Such high values of biomass are mostly a consequence of the high abundance of Gastropoda. To be specific, statistically significant differences of biomass appear only between those sites between which statistically significant differences exist in the abundance of Gastropoda. Of all groups of macroinvertebrates, Gastropoda exhibit the greatest degree of thermophily (Pennak, 1953) . Our findings confirm this, since at all four sites on the Termalni brook and site T 6 -which belong to the warmwater class they are present in all seasons and represent the dominant group or one that is subdominant, appearing in significant numbers elsewhere on the Toplica River only at sites T 7 and T 8 . These sites (which are eurythermic) are characterized by higher winter temperatures in relation to sites on the upper and middle course of the highland stream, where Gastropoda (with the exception of Ancylus fluviatilis) do not occur. The affinity for warm water is best expressed in the species Planorbarius corneus, which occurs only at sites Tb 2 and Tb 3 , where it represents the only species of Gastropoda. These findings corroborate the results of our investigations of three brooks on the southern rim of the Pannonian depression (Živić et al., 2002) . To be specific, site K 3 on the Kudoški brook near the mouth of a thermal stream from the spa of Vrdnik clearly differs from the other 17 investigated sites in having a sig-nificantly higher average annual temperature (21.2 ± 1.8
• C), which puts it in the warm-water class. This site was found to be characterized by dominance of specimens of Gastropoda with 43.6% participation in total abundance of the zoobenthos community and the presence of P. corneus, which takes part with 90.2% in the total abundance of Gastropoda.
Our findings are in keeping with those of Usseglio-Polatera et al. (2000), who grouped macroinvertebrates according to preference for a number of ecological factors. In this work, the majority of Gastropoda species are relegated to subgroup F 3 , whose members in regard to temperature preference are on the boundary between eurythermal and thermophilic organisms. However, a significant departure is observed in the case of P. corneus, which in our investigations is exclusively linked with warm waters (19.2
• C in the warm water spring of the Brestovačka Banja spa (Marković, 1998;  21.2 ± 1.8
• C in the Kudoški brook, Živić et al. 2002) . However, in the study of Usseglio-Polatera et al. (2000) P. corneus is placed in subgroup F 2 , which is characterized by a lower degree of thermophily in comparison with Gastropoda of subgroup F 3 .
In contrast to diversity and biomass, no significant link was established between average annual temperature and total abundance of macroinvertebrates at sites on the Termalni brook. By the same token, no significant differences were established between sites on the Termalni brook and ones on the highland stream with respect to total abundance of individuals. An exception is site T 6 . The explanation for low abundance at T 6 may lie in the considerable change of the temperature regime due to inflow of the Termalni brook several meters upstream. The changes that occurred in structure of the benthocoenosis at site T 6 in a number of their characteristics correspond to those caused by thermal pollution where an industrial canal empties into Portage Creek in the state of Michigan Nedeau et al. (2003) . To be specific, these authors observed increase of average annual temperature, decrease of its variation, significant decline in the total abundance of specimens, and appearance of new species of Gastropoda downstream from the mouth of the industrial canal in relation to upstream sites, whereas diversity of the community did not change significantly, exactly as at our site T 6 . These results suggest that the effects of thermal water inflow can be used to study the influence of thermal pollution uncombined with other forms of pollution carried by industrial waters on the structure and composition of biocoenoses.
In conclusion, it should be stressed that average values of measured characteristics of benthocoenoses at sites on the Termalni brook exhibiting linear dependence on average values of water temperature (diversity and biomass,) change very rapidly with temperature decline. A reduction of temperature by only 2.2 • C at site Tb 4 in relation to sites Tb 2 and Tb 3 results in a drastic increase of biomass and decrease of diversity. The intensity of changes at site Tb 4 , especially in the case of diversity, is doubtless also significantly affected by the synergetic action of increase in variation of water temperature, which has been shown to exert a strong influence on the diversity of biocoenoses (Ward & Stanford, 1982; Vinson & Hawkins, 1998) . However, the most plausible explanation is that the average annual water temperatures at sites Tb 1 , Tb 2 , and Tb 3 on one hand and site Tb 4 on the other are very close to but on opposite sides of the temperature boundary that under the given ecological conditions renders eurythermic insect groups, which are characterized by far greater diversity, competitively superior to thermophilous species of Gastropoda and Turbellaria.
The main conclusions of the present study are as follows: in the first place, warm waters are characterized by a specific macrozoobenthos population that exhibits significant differences to the populations of eurythermic and cold waters. In terms of abundance, the dominant forms in the macrozoobenthos community of warm waters are non-insect groups, especially species of the class Gastropoda, among which P. corneus stands out in regard to thermophily. Moreover, benthocoenoses of warm waters are characterized by lower diversity and greater biomass in comparison with those of cold and eurythermic waters. The gradient of average annual temperatures rather than their variability represents the main ecological factor dictating changes of diversity and biomass along the course of the investigated Termalni brook, where diversity increases and biomass decreases with reduction of average annual temperature. Inflow of warm waters leads to a decrease in total macrozoobenthos abundance and changes in qualitative and quantitative composition of the benthocoenosis, but does not significantly alter diversity, a situation that is homologous to changes caused by thermal pollution resulting from inflow of industrial waters. Appendix 1. Qualitative composition of the macrozoobenthos fauna of the Toplica River (marked with "+") and the Termalni brook (marked with "*"). Relative abundance of found taxa is given in the column D (%).
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